Triggered activity induced by K(+)-free, Na(+)-deficient solution in guinea pig ventricular muscle: the effects of ouabain, lidocaine, and Ca2+ channel blockers.
Triggered activity induced by delayed afterdepolarizations has been suggested as a cellular mechanism for some arrhythmias. The development of triggered activity should be favored by conditions that increase myoplasmic Ca2+ and increase membrane resistance. A solution which could create these conditions was devised. After perfusion with normal Tyrode's solution, 24 trabeculae were exposed to the experimental solution. All preparations developed triggered activity after exposure to the experimental solution, 83% developed delayed afterdepolarizations before the onset of triggered activity, and triggered activity stopped in all trabeculae after reperfusion with normal Tyrode's solution. The interaction of ouabain, lidocaine, and three Ca2+ channel blockers with triggered activity induced by the experimental solution is described. Verapamil inhibited triggered activity but not underlying voltage oscillations, whereas nisoldipine and Mn2+ inhibited both triggered activity and voltage oscillations. Lidocaine did not inhibit afterdepolarizations or triggered activity. Exposure to ouabain for 10 min caused delayed afterdepolarizations but not triggered activity. Our results show that the experimental solution induced triggered activity, which was highly reliable and readily reversible. The high reproducibility of this activity enables the study of interactions of pharmacological agents with this triggered activity. This may contribute to the further understanding of the mechanism underlying some arrhythmias.